INTRODUCTION
The General Dental Council (GDC) register of UK dental practitioners includes 6,636 dental technicians (DTs). 1 According to the GDC their role is to 'make dentures, crowns and bridges to a prescription from a dentist or clinical dental technician. They also repair dentures direct from members of the public.'
2 Unlike other groups of GDC registrants, the number of registered DTs is declining, from 7,460 at the end of 2008 to 6,636 at the end of 2011, representing a 11% decrease in three years. 1, 3 Over the same period the number of dentists increased by 8%, dental hygienists by 11% and dental nurses by 4%. Worryingly, Objective To investigate the impact of General Dental Council (GDC) registration and mandatory CPD on dental technicians' views, job satisfaction and intention to leave the profession. Design Postal/online survey, conducted in parallel with a survey of dental nurses. Setting UK private and NHS practices, community services, dental hospitals. Subjects and methods Representative sample of GDC registrants. Main outcome measures: job satisfaction; intention to leave profession (dependent variable in regression analysis). Results 605 were sampled: 40 were ineligible (left the register in July 2011, re-qualified in another dental care profession, shared a practice address with another selected DT); 193 responded (response rate 34%). 22% were female (mean age 38.2 years) and 78% male (mean age 49.4 years). The general principle of registration was endorsed by 52%, and compulsory registration by 54%, but the fee level by only 13%. Most technicians felt that registration had had either no effect or a negative effect on their view of their career (80%), role (78%) or status within the dental team (85%), and 66% did not agree that training helped them to do their job better. Fifty-one percent were not satisfied with their job and 20% intended to leave the profession. Intention to leave was predicted by greater dissatisfaction with remuneration. Conclusions Criticisms regarding the cost and relevance of registration and the cost, relevance and accessibility of CPD, coupled with potentially high level of attrition from the profession, suggest a review of the fee and salary structure and greater support for CPD is warranted.
could exacerbate recruitment problems among dental nurses, 5, 6 little attention seems to have been given to the possible impact on dental technicians.
There is some evidence of the need for reform. A 2005 study of 250 DTs in Scotland found that only 47% had attended an educational event within the preceding year, and of those who had not done so, an average period of two years had elapsed since any CPD involvement. Sixty-four percent felt they were out of date with professional education. Cost was a problem for many: only 34% stated that any financial assistance had been available for educational purposes, and access to education was problematic for 68%. 7 A 2011 GDC-commissioned literature review noted that while there were several papers on the impact of CPD for dentists, there were far fewer studies relating to other dental professions. 8 This deficiency was to some extent addressed in late 2011 when the GDC commissioned a large scale survey of a representative sample of all GDC registrants regarding perspectives on mandatory CPD. 1 Time, cost and distance were cited as the main barriers for CPD completion, with 71% of responding DTs paying for courses themselves. The survey did not address views on GDC registration, job satisfaction or career intentions.
The aim of the present study was to investigate the impact of GDC registration and mandatory CPD on a representative sample of dental technicians working in the UK in respect to their views, working practices, role within the dental team, training experience, job satisfaction and intention to leave the profession. It complements a similar study of dental nurses undertaken shortly before the present study.
METHOD AND MATERIALS
Methods and materials were identical to those employed in the survey of dental nurses. The GDC register of dental care professionals was obtained from the GDC in March 2011. After identifying dental technician registrants, a random sample was drawn, stratified by country. A power calculation indicated that a sample size of 363 would give a confidence interval of ±5% around a proportion of 0.5 at 95% confidence level. In order to allow for a response rate of 60%, a sample of 605 was drawn. Exclusion criteria were: non-UK address; having left the register in July 2011; now practicing in a different capacity; sharing a practice address with another selected DT. A preliminary letter included the address of an online survey provider (surveymonkey. com) where the survey questionnaire was accessible. The posting of a paper version of the questionnaire was followed by a second copy of the questionnaire and then a reminder/thank you postcard. As an incentive, respondents were entered into a draw for two £25 vouchers.
Job satisfaction was measured by the Warr-Cook-Wall scale. Reliability and validity data have been reported. 9 The ten domains all appear to have good face validity with this sample. Each domain is rated on a seven-point scale from one (extreme dissatisfaction) to seven (extreme satisfaction). A Chronbach alpha coefficient of 0.93 was obtained for the ten domain scores, indicating good reliability in this group. Its use allows comparison with other recent surveys of UK DCPs. [10] [11] [12] Questions on career intentions, including intention to quit their current post, were taken from the 2010 NHS Staff Survey in England undertaken by the Care Quality Commission, to permit comparisons with other professional groups working in primary care. 13 In order to identify predictors of intention to leave dental technology respondents who indicated such an intention (ie responded 'agree' or 'strongly agree' to the statement 'I plan to leave dental technology for a different career') were compared to those who gave other responses across a range of possible predictors, before running a logistic regression analysis with intention to leave as the dependent variable. All analysis was conducted using SPSS v17.
RESULTS
Of the original sample of 605, 40 were found to be ineligible (left the register in July 2011, re-qualified in another dental care profession, shared a practice address with another selected DT). After second mailings and reminders had been sent, and individuals found to have changed address since initial selection followed up, a total of 193 complete or partly complete responses were returned, including 53 completed online. This represents a response rate of 34%. The lower response rate than expected had the effect of increasing the margin of error from ±5% to ±7% at the 95% confidence level.
There was some indication that respondents may have had longer service than nonrespondents. The GDC register indicates date of registration, which was voluntary before 2008, rather than length of service. However, GDC registrant ID numbers are allocated sequentially, so those with higher ID numbers are more recent additions to the register. Using ID sequence as a proxy for length of service, a comparison of ID rank and response found a statistically significant difference, with non-respondents being indicated as having joined the register more recently (t = -=−2.313, df 479, p = 0.021, 95% CI −0.124 to −0.010). While female technicians had a higher response rate than males (42% vs 33%) this difference was not significant (X 2 = 2.64, df = 1, p = 0.104). Of the 193 respondents, 22% (40) were female (missing: nine), compared to 20% female of the complete GDC register of dental technicians.
Female respondents tended to be younger than their male counterparts (mean age 38.2 years (SD 9.5) and 49.4 (SD 10.92) respectively: t = 5.77, df 176, p = 0.001). This age difference was reflected in length of service, which was almost twice as long for the male technicians (age 30.2 years (SD 12.39) and 16.6 years (SD 9.66) respectively: t = 5.98, df 156, p = 0.001). There was also a significant difference in the reported number of hours worked (44.5 hours (SD 10.7) for the men; 36.1 hours (SD 11.7) for the women: t = 3.66, df 135, p = 0.001). The majority of technicians were employees (70%, 126); 24% (46) were self-employed, one was mixed employed/self-employed, and 4% (8) were not currently working (missing: 12). Just over one third worked in commercial laboratories or in NHS or mixed NHS/private general dental practices ( Fig. 1) .
Eighty-three percent (154) worked in England, 11% (21) in Scotland, 3% (6) in Wales, and 3% (5) in Northern Ireland (missing: seven).
Qualifications
The largest group (31%, 60) held a City and Guilds qualification in dental technology; 21% (41) held a National Diploma; 13% (26) held HNC or HND qualifications; 20% held additional specialist qualifications; 5% (10) had a degree and 7% (13) held other qualifications. Nine percent (17) were qualified through apprenticeships or 'grandfather' arrangements. 
GDC registration
Respondents were asked for their views on four aspects of GDP registration (Fig. 2) .
Responses were generally favourable in regard to the general principle of registration, equivocal about registration and CPD being compulsory, and very unfavourable regarding the level of the registration fee. In reply to a subsequent question 64% (121) of DTs said the fee was 'much too high' while 11% (22) said it was 'about right'. Responses to the questions on requirement to complete CPD were related to the sector in which technicians worked. Those in NHS or mixed NHS-private practices tended to view mandatory CPD less favourably than those in the salaried service (ANOVA analysis of variance: F = 3.39, df 5, 163, p = 0.003).
Respondents were asked what they felt the attitude of their employer was towards GDC registration for DTs. Excluding those who said they were self-employed, 23% (31) felt their employer was very or quite favourable, 31% (41) said they were neutral, 35% (47) said they were very or quite unfavourable, and 11% (15) could not say (missing: one).
Impact of GDC registration
Technicians were asked if statutory registration had affected their view of dental technology as a career, their role as a DT or their status within the dental team (Fig. 3) .
In terms of their career, negative comments (43) referred to 'financial costs or poor value for money' (63%, 27), 'bureaucracy, red tape, or hassle' (21%, 9), 'the profession being now less attractive' (19%, 8) , and that 'registration had increased unfair competition from unregistered or overseas laboratories' (7%, 2). Positive comments (16) referred to 'increased respect or professional status' (50%, 8), 'higher standards of training or knowledge' (31%, 5), 'a more attractive profession' (13%, 2), 'a profession more secure against unregulated competition' (6%, 1).
Of the 51 DTs who felt their role had been affected by registration, negative comments (30) referred to 'unnecessary bureaucracy, red tape or hassle' (45%, 13); 'cost in time or money' (37%, 11); 'lower morale or higher stress' (13%, 4); 'lower professional status' (3%, 1); and 'increased competition from unregistered or overseas laboratories' (3%, 1). Positive effects (16) were: 'higher professional status' (50%, 8); 'higher standards of training or knowledge' (44%, 7); 'more security against unregulated competition' (5%, 1).
Most (13) of the small minority of DTs who felt that registration had affected their status within the dental team said the impact had been positive, citing higher professional status (46%, 6); higher standards of training or knowledge (23%, 3); more security against unregulated competition (15%, 2); higher morale (8%, 1); and being able to charge more (8%, 1). Negative comments (8) referred to lower status or increased dominance of the dentist (50%, 4); lower morale or higher stress (25%, 2); and cost or poor value for money (25%, 2).
CPD
The mean number of reported CPD hours undertaken in 2010 was 29.1 (sd: 33.72: missing 38). Asked what they felt about the amount of CPD they completed in 2010, 28% (49) said it was 'too much', 50% (88) said 'about right', 9% (16) said 'too little', and 14% (24) could not say (missing: 16).
Twenty-three percent (43) had their CPD paid wholly by their employer. Over half (56%, 108) said they had to pay personally for all or some of their CPD, while others said they could only attend free courses, or had attended none due to cost. For those whose employers did not pay CPD costs, 54% (68) said funding CPD was a problem for them. Funding problems were not significantly different across employment sectors (X 2 = 2.72, df 5, p = 0.744). DTs were asked if the requirement to complete CPD had affected their role or the range of duties they undertook (Fig. 4) .
The great majority of the 39 negative comments regarding the impact of BRITISH DENTAL JOURNALmandatory CPD on their role as a DT referred to 'increased time pressure and costs' (87%, 34). Other comments cited 'greater bureaucracy' (10%, 4) and 'lower morale' (3%, 1). Positive effects mentioned by five DTs were 'increased knowledge of patients' needs' (2), 'enhanced teamwork' (2), and 'increased knowledge in general' (1). The 11 DTs who felt their duties had changed as a result of mandatory CPD were predominantly positive, referring to doing more implant work (27%, 3), undertaking clinical dental technology training (18%, 2); increased knowledge and confidence (18% 2), more patient contact, specialist work relating to orthodontic surgery cases, managing others' CPD training, and CPR and health and safety duties (9%, 1 of each). The one negative comment cited increased demands due to dual qualification as dental technician and dental nurse.
Technicians were asked three questions on training from the NHS 2010 Staff Survey. Table 1 compares their responses with those from qualified allied health professionals working in English PCTs.
DTs were more negative about the impact of training, learning and development than the comparison group of allied health professionals and these differences were highly statistically significant. DTs who reported completing more CPD hours were more likely to agree that post-qualification training helped them do their job better (r = 0.30, n = 152, p = 0.001); stay up to date with their job (r = 0.32, n = 152, p = 0.001); and stay up to date with professional requirements (r = 0.26, n = 152, p = 0.001).
DTs were asked what they felt the attitude of their employer was towards CPD. Excluding those who were self-employed, 20% (25) felt their employer was very or quite favourable, 27% (36) said they were neutral, 43% (57) said they were very or quite unfavourable and 10% (13) could not say (missing: three).
Job satisfaction and career intentions
Mean score on the ten-point job satisfaction scale was 4.97 (SD 1.27, n = 179) on a scale of one (extreme dissatisfaction) to seven (extreme satisfaction). Taking the recognised cut-off of five on the scale as indicating satisfaction, 51% were found to be satisfied with their job. Figure 5 shows the variation across the ten satisfaction domains, and compares dental technicians with dental hygienist-therapists. 14 As Figure 5 shows, job satisfaction relating to extrinsic aspects of the job tended to be lower than that relating to intrinsic aspects: mean extrinsic job satisfaction: 13 DTs were also asked whether they planned to seek further qualifications, and to leave the profession (Tables 2 and 3) .
While DTs were more positive about opportunities to progress than were the comparison group, they were less likely to feel supported to train or encouraged to develop their expertise. There were no significant differences regarding intending to quit.
In order to identify predictors of intention to leave dental technology the 20% (34) of technicians who gave a response of 'agree' or 'strongly agree' to the statement 'I plan to leave dental technology for a different career' were compared to those who gave other responses across a range of possible predictors (Table 4) .
When the 12 variables in Table 4 were entered as independent variables in a logistic regression analysis with intention to quit dental technology as the dependent variable, only satisfaction with remuneration entered the model (B = −0.399, df 1, p = 0.001).
Open-ended comments
A total of 88 open-ended comments were given by 71 technicians (37% of the total) on the topics covered in the questionnaire. These comments were often extensive (totalling almost 3,500 words), and are reproduced in the online supplementary information.
All but 4 of the 88 comments were negative. One quote has been chosen at random to illustrate each of the themes that emerged.
• 
DISCUSSION
The response rate of 34% was lower than expected, and less than that obtained in the parallel survey of UK dental nurses (44%). 10 However, both these figures are higher than those achieved by the GDC-sponsored survey conducted by the Electoral Reform Services Research, where 25% of dental technicians and 25% of dental nurses responded.
1 Investigation of possible response rate bias suggests that respondents in the present study may under-represent more recently qualified technicians. The questionnaire failed to distinguish between verifiable and nonverifiable CPD, which in hindsight may have been valuable to do.
The main finding of this study is that many dental technicians found little value in GDC registration and objected to the cost and time demands placed on them to complete what they saw as unnecessary CPD requirements. Fewer than one in four felt their employer supported them in completing CPD and many felt CPD had no or only a negative impact on their role (Fig. 3, Table 5 ). Those in NHS or mixed NHS-private practices viewed mandatory CPD less favourably than others. Technicians who felt they had done too much CPD in fact reported completing a similar amount in 2010 to those who felt the amount had been about right. In addition, negative views were more common among those who reported doing fewer CPD hours. These findings could be interpreted as indicating that the experience of CPD engenders more positive attitudes, or conversely that DTs who feel negatively towards CPD may be less likely to undertake it. Job satisfaction was relatively low, and dissatisfaction with earnings predicted intention to leave the profession. This may be linked with the relative isolation of dental technicians compared with other members of the dental team. A recent study of student DCPs concluded that the role of the dental technician was perceived as 'outside' the dental team due to lack of patient interaction, 15 echoing the results of an earlier study which reported that many technicians feel undervalued as part of the dental team, leading to lower job satisfaction. 16 The results of the present study are supported by the GDC's recent investigation of attitudes towards CPD. 1 That survey found that only 15% of technicians agreed that they found it easy to take time off for CPD, 36% felt motivated to do CPD and 47% said they would do CPD even if it was voluntary. These figures are the lowest among all the registrant groups in that survey. One third of technicians (32%) saw no benefit in verifiable CPD, and 20% thought there was no value in having core subjects within verifiable CPD, by far the highest proportion among the registrant groups. Technicians were also the most negative of all groups towards non-verifiable CPD. The report concluded that DTs were 'less likely to see value in CPD and more likely. to see it as something they have to do, rather than something they want to undertake' . 1 Both the GDC report and the current study found that most DTs paid for CPD courses themselves and that cost was a major factor for technicians, with the results that no or low fees were often the main reason for selecting CPD courses.
Technicians in the present study were highly critical of the level of the annual registration retention fee, currently £120 pa, as were dental nurses responding to a parallel survey. 10 Some technicians commented that their retention fees were subsidising Fitness to Practice proceedings that overwhelmingly involve dentists (see supplementary information, group (d)). Given that Fitness to Practice costs involving dentists are the single greatest outlay for the GDC, such criticism may be understandable. DCP's retention fees contribute over £7 million pa to the GDC's income. 17 Judging from the results of this survey and the GDC's own report on CPD, 1 it may not be an exaggeration to say dental technology is a profession in crisis. There is anecdotal evidence that a number of technicians refrain from calling themselves a 'dental technician' in favour of titles such as 'plaster technician' in order to avoid registration and CPD costs. While our survey suggests that technicians find their clinical activity rewarding, there is some way to go before the profession feels integrated into the dental team and convinced of the benefits of GDC registration and training through CPD. Dental technicians are vital to the success of today's highly sophisticated treatments offered by dentists. However, training programmes throughout the UK have dwindled in recent years. Unless the technical workforce is maintained or ideally increased significantly within the current regulatory framework, there is a risk that the demand for high quality laboratory work will not be able to be met in the UK, resulting in increasing reliance on unregulated foreign laboratories.
